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We estimate that 2010 US $1.8 million could be averted annually
in Singapore if the new screening tools were implemented.
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ENV-4 infections including homologous sera from the individuals
rom which the strains were isolated. A candidate reference strain
as selected based on PRNT titers achieved, low cross reactivity,
nd the ability of the virus to produce large well-formed plaques.
ore than 300 sampleswere testedwith the old and new reference
irus.
Results: Geometric mean titers were increased 4.2 fold. Using
he new reference virus enabled identiﬁcation of additional inap-
arent infections in cohort studies and has enhanced our ability
haracterize the DENV-4 immune response.
Conclusion: This study illustrates the need to continuously
onitor the performance of viral strains in reference assays. Fur-
hermore, this data suggests that dengue viral evolution may have
profound effect on tests that utilize reference strains.
ttp://dx.doi.org/10.1016/j.ijid.2012.05.261
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engue serotypes and disease severity in Singapore
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Background: All four dengue serotypes circulate in Singapore.
hile there are reports on impact of dengue serotypes on disease
everity, studies on adults are limited. We conducted a prospective
tudy to assess the effect of infecting dengue serotypes on disease
everity.
Methods: Febrile patients 18 years or older without alternate
iagnosis to dengue were recruited from April 2005 to September
011 from primary care clinics and Communicable Disease Center,
ingapore. Clinical and laboratory datawere collected. Denguewas
onﬁrmed by polymerase chain reaction (PCR) or non-structural
rotein1 (NS1) antigen detection and serotyping was performed
here possible. Dengue haemorrhagic fever (DHF) and severe
engue (SD) as deﬁned by theWorld Health Organization 1997 and
009 criteria were primary outcomes.
Results: Dengue was conﬁrmed in 513 (positive PCR in 438
nd NS1 75) among 3,138 enrolled patients. Of these, 345 were
erotyped comprising 25.2% DENV1, 49.6% DENV2, 21.2% DENV3
nd 4.1% DENV4. Co-infection by different serotypes did not occur.
f the 345 patients, DHF occurred in 16.2% and SD 7.0%. DENV4
ad highest proportion of both DHF (followed by DENV2, DENV1
nd DENV3) and SD (followed by DENV1, DENV3 and DENV2).
resence of anorexia, nausea, red eyes, platelet count, lymphocyte
roportion, pulse rate, systolic blood pressure and hospitalization
roportion were statistically different between infecting serotypes
p<0.05). After adjusting for hospitalization status, DENV2 was
ssociatedwithDHF (adjustedodds ratio [aOR]=2.2, 95%conﬁdence
nterval [CI] 1.2 to 4.2). SD was found to be associated with DENV1
aOR=2.4, 95%CI 1.001 to 5.9), and DENV4 (aOR=8.0, 95%CI 1.7 to
7.0). However, DENV2 (aOR=0.3, 95%CI 0.1-0.9) cases were less
ikely to progress to SD.
Conclusion: Infecting dengue serotype may play an important
ole in disease severity among adult dengue patients in Singapore.nfectious Diseases 16S (2012) e2–e157
Signiﬁcant association was found between DENV2 and DHF, while
DENV1 and DENV4 were associated with SD.
http://dx.doi.org/10.1016/j.ijid.2012.05.262
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Predictive tools of severe dengue for well-resourced and
resource-limited settings
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D.C. Lye2
1 National University of Singapore, Singapore, Singapore
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Background:Dengue causes 50million infections per year, pos-
ing a large disease and economic burden in tropical and subtropical
regions. Only a proportion of dengue cases require hospital-
ization and predictive tools to triage dengue patients likely to
develop complications may optimize usage of limited healthcare
resources. There is currently no predictive tool for severe dengue
(SD) proposed by World Health Organization (WHO) 2009 dengue
guideline.
Methods: We undertook a retrospective study of adult dengue
patients in Tan Tock Seng Hospital, Singapore, from 2006 to 2008.
Polymerase chain reaction conﬁrmed patients were selected; their
demographic, clinical and laboratoryvariables atpresentationwere
used to predict the development of SD after hospitalization using
generalized linear models (GLMs) and classiﬁcation trees. GLMs
were translated into easy-to-implement scoring tables.
Results: Predictive tools compatible with well-resourced and
resource-limited settings – not requiring laboratory information –
performed acceptably with sensitivities of 90% for speciﬁcities of
46% and 31% respectively. Higher risk of SD development was asso-
ciated with patients presenting abdominal distension, female sex,
fever on admission, and high levels of serum aspartate transami-
nase. Lower risk of SDdevelopmentwas associatedwithhigher age,
leucopenia, higher levels of hematocrit and higher levels of serum
alanine transaminase. The early warning signs proposed by WHO
2009 were found to be poor predictors of SD.
Conclusion: The application of the predictive tools in the clin-
ical setting may reduce unnecessary admissions by 36% by better
allocating scarce public health resources to patients developing SD.
